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B^o]rQ 71-^ tl- S.-^ ^^.V^m CMOS ol^l^^^l ^^i7> 

-§-^*H 711 olH ^^1- ^^J^m ^12 711 ol <>lJBefl^ 

-§-^^H ^7l ol^efl^i #^ efl^l*>^ efl^l^, ^^ellc^^i ^J^fil- ^ 

^ ;^14 '^^ TflolB^q-. HElJL ^13 ^ ^14 7llo]H#^ SJ^^H ^ 

^ TllolJE ^'Ss:}^ .^<i> THolH^i^^rf. nl-e^-A-^, ^ ^t^^ ^.-f ^1 

^c-1 tfl ^l-u]- ^71121 Sfl^ll:^ ^V-B-^H 1:^3 ^:^<^1 

^1^ 7>^>^i ^^>^O.S ^^4r ^^«>7l tlfl^oll, ^-f MB] ^o] ^7^7] 

^^>cl5l-£ ^E-l^El^l ^S. cll^lBl^ ^^^ol wj-^l^cf. 

Z. 12 

CMOS ol^l^^l ^M, S.^ 2fl^l. M^]^ 
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A^Bl Bl-olnj y}^^ ^o. c^^dl- o] n] ^A^{CMOS image sensor 

having row decoder capable of shutter timing control} 

:£ 1^ ^a^^-^l CMOS olDl^l A^A^^ M-^^^ 
£ 3^ IE 2S] ci-o^ ^^oj Ej-olnj^ M-Bftfl^ 

i 4^ £ 2^1 7l§o.^ iS. t:fo]^csq. x:^ = 

5. 5^ S. 1^ i^scl^ H-Bj-tfl^ £^<^li4. 

£ 6a ^ £ 6b^ ^}^^ ^^<^1 ^^Slfe ^7llSl S.^oll z^-z^- o^^S]^ ^ 

£ 8^ £ 7^ -^^h H}olnJ^ l4E1-^flfe 

3E. 10^ 27fl2l ^-f cl^c-^l- 5}-^ CMOS olo];^! ^^^1- uf^l-ifl^ ^-^ Trfo] 
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£ 11^ £ 10<^1 5.eil<a cflolEil-oll cfltb S.-?- «o^^^ 

S. 12^ ^ ^^]<^M -a^^ S.^ ^4^^^ Hia<^lt:f. 

£. 13^ £ 12S] S.^ ^SCi^i ^3)- E)-oluj^ M-Bl-vfl^ S^^^lcf. 

H 14^ ^ ^12 ^Alc^]cHl vc\.s, ^o. t:]^t:-1# M"^^^ -£^<^li4. 

£ 15^ £ 14^ S-f x:^St:-1o11 -g-^]- E)-olnj^ M-Efxfl^ :£^om.. 

S-f tq^c-l* CMOS <^]^]:^] ^>^^<=^ ^o]^. 

ojc]^! AjA^^ ^ ^X># <>l-g-^><^ <^lT^l;^l# i^^s:>^ ^^lo] 

^efl'^l* 5£^^>Jl #^1S.^B1 ^^^H olnl 
^1 ^^1. CMOS 7]^^ Al-g-^H ^IS^ olDl;=^l ^A^l- CMOS 

£ 1^ '^Ml-^'y CMOS o]n]^l AjiA-^o^ M.B^ cfoio^:z^# M-Bl-xfl^ -£^<^m- 
. ^2:*>^, CMOS ol^l^l €>H(100)^ ol5flol(ol^> -APS 

<Heflol-e^.ji ;%lti-T4)(ii0). ^^c-l(i20), ^a)-<^ltJl(130), ^^5flolE| 

^ ^^1-^ (correlated double sampl ing)^5q- <^}^^ii t^^^H- ^it^Ei 
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(analog digital converter: ol^> 'CDS & ADC ^'^JL t!:^-)(140) , ^^t:-] 
(150), ZL^JL CMOS ol^l^l ^B*Bi(ol^rl- -CIS €-H#e1'Hl-Ji ^1 )(160) 

♦ 5Lf-t!-i=1-. APS o1e^lol(110)<^l^ £ 2sq- ^Ela. (Active Pixel 

Sensor)!:^] ufl^^rf. ^-f t^^c-] (120)5:1- i=1^cl (150)<H1 ^«fl APS 
'Hefl^^KllO) tfl <5«Ela. ol^ell^^W. CDS & ADC^(140)^ CIS 

^Bi-eKi60)^ <^>2fl <^^^^ ^^9\ no]^^ ^^M.^^lc^ ji^^-g- <^^^ 

S. 2^ ^E^ti. ^^o^ s. 3^ ^^l- Efolnj^i- ^2it}c^ 

^'i(200)^. el-^ B^^I^EKMR). H^^liBl(MT). H^^l 

:^iEl(MD), ZL&|:a H€^l^Bl(MS)» ^7H1, 7fl<ilH ^S. 

(RG)^ ^HeM<Hl -§-^*M el'^ H^^l-^::Bl(MR)7V ^^-8rS\o] c]^^ ic: 

^(FD)fe s:}ole)]^s S.^^M^]^^. ^Heil^o:) s.^^ v]^^ i^^(FD)<^l -§- 
^3r>c^ :^Bl-olt3l JE^^1:iBl(MD)7> ^-arSlJl TflolH ^S(SEL)Sl ^>olg]l»i 

<Hi -g-'a-^v*^ -a^ H^^ir^Bi(MS)7> ^^3^1 oi ^^ ^^=(001)^ ©^vt^Hito] ^ 

^. TflolH ^J:(RG)^ S-fefl'toil -§-^srl-o^ e)^ HqH^l.:^iBl(MR)7> ^iL^ 
W^ i^H(OUr)^ ©^Hefl'to] ^cf. o] TfloiH ^:^(TG)oll -§-^ 

B^^l>iBl(MT)7> €^5)^ i^^(OUT)^ ©efl'iS- 'i<H^l^ efl, 
#^ i^^(0UT)2l ©efl'tJz)- ©efl^ ^>o]7l- ^>^l^<a o]xj]^] z^]o]b\ s\o] 

£ 4fe £. 22^ ^^(200)^ 7l^o.s. ti|.o]^c(pD)sq. ^ 

1^^^ iL=(FD)Sl M-Bl-ifl^ £^<^lcf. oil- ^2:Br>ia. (Dcf 
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^(shuttering) oil Tllol:^ a1:^(tg)S1 ^^Volefl^oil -§-i^^H iS. ti|.ol 

^^(PD)Sl wl^c^-. (iii)^;^lfe A^El^ ^ TflolH ^^(TG)^ ell 

^^^H TflolB ^^7]- #el-:?}-cl-. (iv)^i:;^m cf<^l^^ 

(PD)7l- integration: ol^j- xyElneHolvj^ ^z['o]^jl 4 

H-El-^flcl-. (v)^;^l^ sl>^ TllolH ^JKRG)^ S.4-e11^«Hl Hl^ Til 

S.^ h^^iFD)^ ^2l-7> oli::];^! c-l]olE-l ^^7} Sl^^ ol^ 01^1^1 v\] 

<^lt-il- ^^#^^>^ CDS ^^^S. oH^i=f. 

£ 5^ £ isi s.-^ i=i^cio^ t+Efvii^ 

%i-2:^l-iS, S.^ <^:E.511^ ^^l-(Ai. Ai+1, Ai+2)5q- ^^(TX), 
(SEL), =L^JL ^S(RX)5l 2:^oil i^^ S-?-^ e)^ TflolB ^Jl 

(RGi), TflolH ^^(TGi) ^ TllolE Ai:^(SELi)5q-. i+l^-s^fl S^-^ ^ 

^ 711 olH ^^(RGi+1), 711 olH ^:&(TGi+l) ^ TflolB ^:s:(SELi+l) . 
n.^JL i+2^^ S-fsl TflolH ^^(RGi+2), TflolB ^:&(TGi+2) ^ 
-Jd^ TflolB ^S(SELi+2)l- ^^3^cl-. 

£ 6a ^ £ 6b^ ^VM-sl ^^<^1 c^^Sl^ ^7llSl , <^mcfl pHi;5^|l ^o. 

S.-foil <a^^ ^01 Ga^q- ^ol CDS ^^^91 ^^<i qwl^ s-f 

-i^ 5. 6bsl- ^01 cf 01^=0:1 olElziefloi>a -g-:?}- ^<a* i4e|- 
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^. 413. ^JlCHSYNC)^ ^7l» ^^^^ IH -^RHl^i pw]^ ^^oil 
cfl^ CDS -S-^ ^1^* 'i'E ^I^(IH-CDS) q^^ll S-foil cfltl: ^Ejneflol/^ 

-i-<H^i=f. *>M-^ Hefl'a t-fl<^lBlofl tfl^H l07fls] ol:E.5flr^i#(0 i^^l 9) 

CIS #Hl-eKl60, -£ D^fl efl^l^^Eioil ^-j^J-slJi a^e-]^ -^2)-^ ^l^Htb^f. S-f 
^(cintr)<:>l. 2011^ ^E^^£]^ s.^ o]^.^]^^ CDS ^-f ^H^^efl^-^^- 2 

^^fitVcf. ^11 HSll<y C-llo]El^ A^Ei c>^C£^l>;S.(o vfl^l 9)4 

CDS S.^ cH:Befl>i-i:(0 ^:^] 9)<^1 ^fl^ls)c>l djolEi ^^^o] cjo^ ^s.o^ 

olDl^t] cHjolE] ^Sl-o] CDS & ADC^(140, S. 1)S ^^^4. 
^ £ 8S^ Ei-olnJ;£6)l d]^<^^t\., £ ^S^V^ , ^J^^ IH A]:?]- ^oy 

<H1 0^^ S-f <H^5llrfi<^l cfltt CDS -^^ol 01^.0^^ ^ 2«i^ S-f c>^cefl>ioil 
tflt!: ^2|-o] ojs-o^^cf. o] 2«1^ IH a]^ ^o]. laj;,^!) ^o. c>]^^] 

cflt!: CDS ^^<^1 3^;5<|| S-f <H 511^(^1 5.^1 )<^1 ifl^ 

wl^ll S-?- c>l:^5ilioil cfls^H CDS ^^l-o] ol^o^^c:]. 

=l^n, S. 5^ SDK 120)1- A>-§-^H CDS -^^4 A^E^^ ^^l-^ ^^*> 
711 cf^4 ly-^ ^;fll^o] ^A^^cf. cfAl. s. 7* ^S^V^, 
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iKcintr)^! 7S. ^^o] ^^12 He^l^a dl^lBlofl cfls^-o^ S-f <H:E.e11^ 0 

^ 5 tfl;<l 9<^] A^B)^ ^^i-oi ^^cl-. fiim^l-^, ol^o^ ;«il3 

^ell'a<Hl tfl^H mcintr=7)^ ^^*>7l , ^^3. ^S. 

(SHSYNC)oll ^^o] /^^Ei ^-f ol:^Efl^-i:(0 vfl^l 9)0] #<H^7l xtfl 

^o]^. 5.511^^ A^Bl S.-^ <H^5l1iiil-(0 vfl^l 9)31}- CDS cH^^l^l-(0 
^fl^l 9)«^1 ^W^^^ t^]o]^ ^^^o] c]-^ olu1;<l cflolE] aI^s. 

^1 CDS & ADC-^(140, £. ^^^1=1-. <=i7loilAt, 2 ^ell'a^ 5 ^fl^l 9 <H 

ai<^l wj-S. CDS & ADC^(140, £ DS. ^^^cl-. o]^ :^]2 
7V ^Jl( invalid)^ n<=>]^]7} ^cf. 

'^l* n^^}y] -£9^^ ^11 ^efl^a^ A^El S.-^ <^E.^]^ 

(120. 122)# 2711 A>^sH 42 Hellojiz). >il3 ngfloj z^-z^-oil clls:>o^ a^e] S-^ 
<^:e.511>i 14 A^El S-f ol^efli 21- ttl-^ 4^ t^^^lT^^ £ 114 
■^^^ ^ ^cf. £. 94 sLefl'a cllolE^7> ^l«asl^ 

^^l^^l "^^S^}^, ^ 104 CMOS <^li^l^l ^^-l^l e^lolo>^ 

n^-el-A^, 5llolo>^ 3711 ^e1;^l a1:j>^ ==r Si 

^ CMOS <^lol^l ^4- -9.^€4. 
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<27> ^ ^x^o] Z]]o]o}^ ^^7] ^O.igAi i::^ a]^^ ^]o]^ ^ 

9X^ S-f tq^c-i-l- CMOS olia]^] ^A-ll- ;^1]^S>^ r-ll ^X^^ 

<28> .^V7l ^^^^V7l ^^H. ^ m 

efl^l^m ^^]^, ^^sl- ^13 

zLE^jL ;^ii3 ^ ^14 Hfl^ TfloiH^o^ tiioih ^^j^v 

<29> W>^3]b:>71S., Hfl^]^ S-R Bfl ^1 S. ^^3. ^SL^] ^-^a 
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TllolHS]-. ^^112 Efl^lS] #^al}- ^B] ^1:^1- <a^^>^ ^15 Til 

olBiq-, ^13 vfl^l >115 \flH. 711o1:es.o) ^^^H TllolH 

^S^}^ -2.<i> TllolH* 

<3i> ^ ^^'^^ S-f cl^cl ^ *>M- ^7l|^ Efl^l*^ ^>-g-^H T= 

3§ l-^H ^?ioil ^^^<H ^Bi^ ^4- o^^efli^ Efl^l^l-Ji o]^ 

S.-^ ^Bl iJlrol :a-^>7l €*>t:-1e1-5. ^b\^s\p^] ^s. c-lloiE-lsi 

<32> ol^>, ^ £ 12 tfl^l S. 15» %2i^}<^ 

<33> s. 12^ ^ ;«1U ^Ai<^Hl xz\.^ s-f tqscl* q-Bl-ifl^ s^oicf. 

S.-^ x^lSDl^ cflS^ o.^ i^^ i+1^^ S-f , ZLS:iJl i+2^^ ^ 

^5s>^ <^1<^1 i^flerH 7l#^>Ji $X^. S.^ t^^sci^l cf^ o1eflo](i200)^ ^11 vfl 
^1 >«115 ^B. 7llolE#(1202, 1204, 1206, 1208, 1212)j4 Efl^l(1210), H^JL ^ 
7llolE(i2i2)l- 5t^t!:i=|-. ^11 'a^B 7flol:E(i202)^ <>|S.efl>i Ai^(Ai)sq- el 

(1204)^ 
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cHs.ell>z >0^(Ai)5q- ^^ ^^(SEL)<^1 -§-^^H ^^ 711<^1H ^:^(SELi)l- 

;^13 ^B. 7flolH(1208)^ ^^efl^ ^^(Ai)^]- <H:^e11^ efl^l ^^(ASTl) 
1- >114 7llolB(1206)^ <H:^ell^ ^S(Ai)Si}- ^^(TX)«- <y 

n^^. 2fl:^l(1210)^ S-R Efl^lS. ^^^5)^ dl. ol^efl^i efl^l >0^(ARST) 
7> ^^>(R)S.. ZLS^Jl ;^14 \fl^ Til o1h( 1208 )S] #^0] ^^>(S)S *a 

;^15 7iloiH(i2i2)^ A^B] ^J:(STXi)si)- Efl^Kmo) <a 

^<^} 7flolE(i2i4)^ ^13 S^B. 7flolH(1206) \fl:E. TljolH 

(1212) *a^^H 7l)oiH ^:i:(TGi)» ^^^5tb^-. ^s. 

(RGi)5q- 711 olH ^^(TGi), ZLS^ji 711 olB ^^(SELi)^ £ 2^1 

£ 13^ S. 1221 S-f t:]sc-l^ Bj-olDj o. q-El-vl]^ £^^'1^1-. o]^ % 

2:5>iS, Aja ^:^(HSYNC)21 1:^3. ^^'^l r^^j^fl S.^ <H^2llrfi7l- 

Hfl^l(1210)<^l o] iH A]:^ ^oy p^;^ ^o. oljcgfl^j^oil tfltb CDS 

-^21-01 ol^c^i^ci-, n.E]ji, ^^(HSYNC)^ cf^ 1-^3. ^^^t-^l^i efl 

r^^ <^ = ell>i ^t:]- 1 #7>^ r+l«l^fl ol = ell.ii7l- sfl^l (1210)<^1 

^^^€1=1-. £ 7^ ;«112 ^2ll<a cIlolEl^ 4wi^ ^-f c>lc2^]>,5 Efl^KmO) 

oil ^ ^SCHSYNC)^ oVcl- 1^ #7>^ S-f <H 

:Befl^l-(5,6,7,8,9)* Efl^Hl ;<-l^Ai7lJi s-^ oi:E.Eilr^<>ll \^t}c^ a^eI^ 
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<35> nl-el-Ai, ^ ^Alc^joj] o^t}^ ^o. ^(cintr)ol :^7]-7] Vi}^TO^^S. E. 

A]7l^A-1 A^E-l^ ^3)- :f CDS ^^*>7l jr ^o] o]Dl^l 

<36> H 14^ ^ ^12 ^A]<moil iq-s. ^o. c^^i:^^ M-Bl-vfl^ £^<^li=f. 

-§-t!:^-^ ^<^l^i ^H^V S-f ^^c]^ <H ell (1400)^ ^ 

:^(Ai)sf e^^ ^J:(RX)1- ^^^M tII^^IH ^^(RXi)» ^^5*>^ 

Til o] H( 1402 ol^ell^ ^^(Ai)^ ^^ <0^(SEL)» S^^srH Tfl^^lH 
^S(SELi)* ^'^J^V^ ^12 7llolB(1404), H^JL c^^^Sll^ ^JKAi)^!- :$i 

^ ^^(TX)» *a^s>^ ^13 7jlolB(1406)« i^tbcf. S-f tzlsr:-!^ 

^eflc>l(1400)^ <^-E.eflrfi ^J:(Ai)i4 >^ll sfl^l ^^(AST1)» *a^*>^ 

;^114 "^E:^ 711 olB( 1408 cH^efl^ ^3l(Ai)sl- >ll2 <HH.efl>:: sfl^l >aJ:(AST2)* 
^15 7llolH(1412)» 1=1 S^W. ;«114 ^B. 7fl 01^(1408)^ %^ 

^ Efl^jo^ ui.;^Ks)S. <a^5lJi ^15 7llolH(1412)^ ;^l2 efl 

^1(1414)^1 ^:^KS)S. ;^ll 2fl^](1410) ^ ^l2 2fl^l(1414)^ 

^^KR)'^lfe sfl^l ^^(ARST)7> ^^^cf. m 7flolH 

(1406) ;*lll 211^1(1410) nslJi efl^l(i414) Slo} 7llo]B 

(1420)S- <^g^£lol TflolH ^^(TGi)l- ^^Jtl:^. e^^jl 71]o1e Ai^(RGi). 

711C.1B ^s:(TGi), n^JL 7llolB ^^(SELi)fe S. 221 
(200)^ -jd^ttcf. 
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<37> £ 15^ IE 14^ S.-^ ^3.^^^ B)-olnJ^ ^-Bj-^fl^ % 

S^>^, ^JlCHSYNC)^ ^^ofl 271]^ o1^Blli# ^, q«l 

^1) S-f ^o. o^cBij^.^ Efl^l(1410)Si|- ^12 Hfl^l (1414)0)1 

^i^J-tl-cf. o] iH A]^ -^o]: o:|ce^]^oii tifl^ CDS ^ 

^l<=>fl q^^ S-f ^ r«i^ o1:^ell>ioll cfltb ^e^^ -g-2]-ol oj^o^ 

^^3. ^J:(HSYNC)^ 1-^3 ^«?}: q+l«i^ <H:^2ll^^ 

r+l«i^ <H:^e^l^7> z^-z]- efl^l (I410)iq- m sfl^l (1414)«^1 
<38> rx^^^^, ^ ^Al<^l^ c^sci ifl 2711^ Hfl^ll- A>-g-^>c^ sfl^l^ o]^ 

ef^i. ^ ^^^^ ^^1<^1*^ ^^c] 1^ ^>M- ^7fl^ Efl^ll-* 

<40> >a-^^ ^ ^igofl ^^>^, S.^ else] tfl ^7fl^ efl^l#^ >^>-g- 

^JH 1:^3 ^^oil 5.^^c>1 ^E]^ S-f cHJ^sfl^l- sfl^l^>Jl 
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CMOS o]^]^] ^ ^ 4^7lla] ^^il-^ ol^efl^is:} 

^7] ^13 ^ ;^14 \S:^ 7iloiH*s] SS^^H ^ 

^3*>^ ^al^^ ^^-^S. §m CMOS ^^l^^l^l ^>-i^ 5.4- 1^ 

i^^^^ 2] 

S-R 2fl^l"?l ^^i-^S. CMOS ^^li^l^l -a^i^l s-f cl^c-l. 
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^^i^S CMOS <^ltil;^l ^A^. 
4] 

CMOS <^lT^l^l ^^i ^ ^ 'il:^ Hfl<l^ ^^7fl^ <^1:E.5fl>a^> 
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^7] ^12 sfl^lS] Al^l- <a^§>fe ^]5 \E:B Tlloje; 

Til 

^Aj^>^ ^oV 7l]olH» ^wl*>^ ^-a- CMOS olnl^l ^A-^o^ 
5] 

S-R ^^i^S. CMOS ^^l^l^l ^A^o] ^o. cl^d. 
[^^*ch 6] 

^^S] 1:^3. -^<il: ^7] ^S.^ ^^M^ 

CMOS c>lol;^l ^JlA-^o:) ^o. tz^st:-]. 
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